| INTRODUC TI ON
The Rh system is considered the most complex blood group system owing to the presence of numerous polymorphisms and clinically significant alleles. The five major Rh antigens-D, C, c, E, and e-are responsible for eight haplotypes that determine the individual phenotypic status. The prevalence of a blood group antigen is useful to describe the occurrences of a permanent inherited characteristic at the phenotypic level in any given population. [1] [2] [3] [4] The C w (RH:8), C x (RH:9), and MAR (RH:51) antigens are encoded by alleles at the Cc locus of the Rh system, where C w and C x are considered low-frequency antigens and antithetical to the highfrequency antigen MAR. 1, 5 The amino acid changes in the first extracellular loop of the RhCe protein determine the expression of the C w antigen with 
K E Y W O R D S
blood group, C w /C x antigens, genotyping, Rh phenotypes, RHCE alleles Gln41Arg substitution (A122G) and C x with Ala36Thr substitution (G106A), encoded by exon1 of the RHCE gene. Therefore, the MAR antigen is thought to involve amino acid residues 36 to 41 of the RhCE polypeptide and to be a conformation-dependent antigen.
1,5
The MAR antibody, commonly found in Finns, has an antithetical relationship to both anti-C w and anti-C x . Through serological methods, these three antigens behave as they were determined by an allelic series of genes. 5 The distinction between C w and C x antigens is only possible by molecular methods.
The frequency of C w is approximately 2% in Caucasians, 1% in Black people, 4% in Finns, and 9% in Latvians. Most C w + are C+ and has been associated with D(C)C w e, D(C)C w E, (C)C w e, (C)C w E, DC w −, and C w ce haplotypes. The C w antigen was rarely described in haplotypes lacking D and/or C antigen. 
| MATERIAL S AND ME THODS

| Serological studies
We investigated 11,536 RhD+ blood donors, from the city of São Paulo, in the southeast region of Brazil. The Rh phenotyping was performed by hemagglutination in gel cards using monoclonal antibodies against D, C, c, E, e, and C w antigens (Grifols, Diagnostic S.A., Spain). 
| Molecular studies
| RE SULTS
| Frequency of Rh phenotypes
| D ISCUSS I ON
The Rh phenotyping in RhD+ blood donors is very important for transfusion medicine. The distribution of Rh phenotypes within a population helps to determine the prevalence of these antigens and the occurrence of corresponding antibodies. However, when these phenotypes are compared among distinct populations, differences that concern the racial group can be observed.
Brazil has a mixed population due to the colonization of Europeans, Africans, and Amerindians. The progression of this colonization was highly diversified in different regions of the country and consequently reflected a variation in the genetic composition of this population.
The city of São Paulo is in the southeast region of the country, with predominant ancestral characteristics of European origin (62.9%), with the contribution of Africans (25.5%) and Amerindians (11.6%).
7
When we compared the prevalence of Rh phenotypes (DCE) found in this study with other populations, we observed that the Dce (R 1 ) phenotype (Dce/dce-R 1 r and DCe/DCe-R 1 R 1 ) was 37.6% and 14.52%, respectively, similar to the Caucasian population This study also demonstrated that C w phenotyping is unable to distinguish the critical epitopes for the expression of the C w and C x antigens. However, the molecular analysis is necessary to identify the alleles responsible for the expression of C w and C x phenotypes.
The anti-C w is considered a clinically significant antibody and can cause mild to moderate hemolytic disease of the newborn and mild to severe immediate or delayed hemolytic transfusion reactions. 10, 11 However, regarding blood transfusion, there is no difficulty in finding a compatible donor due to the low frequency of these antigens.
In conclusion, we demonstrated in this study the prevalence of RhD+ phenotypes and the genetic diversity associated with these phenotypes in a blood donor population in the southeast of Brazil.
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